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0 Display arrangement, supporting plate provided with diodes and suitable for the display 
arrangement and method of manufacturing the supporting plate. 
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0 For a satisfactory operation of the display ar- 
rangement comprising an electro-optical display me- 
dium and picture elements arranged between row 
' and column electrodes and connected in series with 
an anti-parallel arrangement of PIN diodes, it is of 
importance that the diodes have a small- reverse 
current notwithstanding any ambient radiation 
present. 

In a display arrangement according to the inven- 
tion, a small photo-current in the reverse direction is 
obtained due to the fact that the i-region and the p- 
or n-type region do not adjoin each other directly in 
the proximity of the edge of the mesa-shaped PIN 
diode. The region within which the said regions 
adjoin each other is preferably located at a distance 



from the edge of the mesa-shaped PIN diode 
amounting to at least once the penetration depth of 
the ambient radiation plus the - diffusion length of 
charge carriers in the i-region. 

Due to such a construction of the PIN diode, the 
electrical field becomes substantially zero with re- 
verse voltage in the proximity of the edge of the 
diode and hence the sensitivity of a display arrange- 
ment according to the invention to ambient radiation, 
especially to the ambient radiation laterally incident 
on the diode, becomes considerably lower. 

The invention further relates to a supporting 
plate suitable for use in the display arrangement of 
the kind described above and to a method of manu- 
facturing such a supporting plate. 
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Display arrangement supporting plate provided with diodes and suitable for the display arrangement 
and method of manufacturing the supporting plate. 



The invention relates to a display arrangement 
comprising an electro-optical display medium be- 
tween two supporting plates, a system of picture 
elements arranged in rows and columns, each pic- 
ture element being constituted by two picture elec- 
trodes provided on the surfaces of the supporting 
plates facing each other, a system of row and 
column electrodes for driving the picture elements, 
the row electrodes being provided on one support- 
ing plate and the column electrodes being provided 
on the other supporting plate, and a system of 
switching elements, a switching element being in- 
cluded between at least one row electrode and one 
column electrode in series with each picture ele- 
ment, which switching elements comprise at least 
one PIN diode having a mesa-shaped semiconduc- 
tor body, which comprises in a sectional view 
transverse to a supporting plate in order of succes- 
sion at least a first semiconductor region of a first 
conductivity type having a comparatively high dop- 
ing concentration, a second semiconductor region 
of the first or a second conductivity type having a 
comparatively low doping concentration and a third 
semiconductor region of the second conductivity 
type having a comparatively high doping concen- 
tration, the first and third semiconductor regions 
being provided with a connection conductor. 

Such a display arrangement is suitable to dis- 
play alphanumerical and video information by 
means of passive electro-optical display media, 
such as liquid crystals, electrophoretic suspensions 
and electrochrome materials. 

A display arrangement of the kind mentioned in 
the opening paragraph is known from British Patent 
Application 2129183. in which a detrimental effect 
of ambient radiation on the operation of the display 
arrangement and especially on the switching ele- 
ments is mentioned. If this switching element com- 
prises one or more diodes, one of the requirements 
is that, when a reverse voltage appears at the 
diode, the current produced by the ambient radi- 
ation is as small as possible in order to ensure that 
the voltage across the picture element is main- 
tained. In the said British Patent Application is 
noted that with the configuration of diodes used 
therein, i.e. an anti-parallel arrangement of an equal 
number "of diodes, the influence of the ambient 
radiation is partly eliminated. Further, it is noted in 
the said British Patent Application that the use of 
non-transparent conductors prevents light from 
penetrating into the semiconductor body. 

A disadvantage of the known arrangement is 
that with the given form of the connection conduc- 
tor a part of the ambient radiation, [£. the light 



laterally incident on the semiconductor body, can 
still penetrate into the semiconductor body, it is 
technologically unattractive to shield incident radi- 
ation from all the side faces of the semiconductor 
5 body of a diode by covering it with non-transparent 
connection conductors. 

The invention has inter alia for an object to 
obviate the disadvantage of the sensitivity of the 
semiconductor body to laterally incident light. 
jo The invention is based inter alia on the rec- 

ognition of the fact that this object can be achieved 
in that the diode itself, i.e. the semiconductor body 
of the diode, is made less sensitive to laterally 
incident radiation. The invention is further based on 
;s* the recognition of the fact that for this purpose the 
profile of the electric field in the semiconductor 
body can be influenced. 

According to the invention, a display arrange- 
ment of the kind mentioned in the opening para- 
20 graph is for this purpose characterized in that a 
region within which the second semiconductor re- 
gion and the third semiconductor region . adjoin 
each other is located, viewed in projection, within 
the edge of the second semiconductor region. The 
25 electric field at and in the proximity of the edge of. 
the second semiconductor region will be at least 
substantially equai to zero because the region in 
which the junction between the second and third 
semiconductor regions is formed does not reach at 
30 any point the edge of the second semiconductor 
region. The extent of the shielding thus obtained of 
the semiconductor body from ambient radiation 
and the associated reduction * of the current 
strength in the reverse direction will depend inter 
35 alia upon the distance of the region within which 
the second and third semiconductor regions adjoin 
each other from the edge of the second semicon- 
ductor region. The shielding also depends upon the 
penetration depth of the ambient radiation into the 
40 second semiconductor region and also upon the 
diffusion length of charger carriers in the second 
semiconductor region. In general, it can be said 
that: as the aforementioned distance from the edge 
is greater, the shielding is better. 
45 For a good shielding from laterally incident 

ambient radiation, it is desirable that the region in 
which no charge carriers generated by light are 
collected has at least a thickness - calculated from 
the side of the second semiconductor region - 
so corresponding to once the penetration depth of the 
light plus the diffusion length of charge carriers. 
The term "penetration depth" is to be understood 
(here) to mean that the depth at which the intensity 
of the light has decreased by a factor 1/e. The 
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distance of the aforementioned region from the 
edge of the second semiconductor region must 
preferably be at least equal to this penetration 
depth plus the diffusion length of charge carriers. A 
second embodiment is therefore characterized m 
that the distance of the region within which the 
second and third semiconductor regions aajoin 
each other from the edge of the second semicon- 
ductor region corresponds to at least once the 
" penetration depth of ambient radiation plus the 
diffusion length of charge carriers. The semicon- 
ductor body of the PIN diodes used in a display 
arrangement according to the invention is prefer- 
ably made of hydrogenated amorphous silicon 
(o:Si:H). For this material, the penetration depth for 
the conventional ambient radiation (\ = 450 to 750 
nm corresponding to the limits of the spectrum of a 
fluorescent lamp) is about 0.4 urn. The diffusion 
length of charge carriers is this material can be 
estimated at about 1 to 2 urn. In connection with 
what has been stated before and in connection with 
the usual tolerances in the alignment accuracy 
during the different photolithographic processing 
steps of the method of manufacturing a diode in a 
display arrangement according to the invention, 
preferably a distance of about 5 am is chosen. 

An additional advantage of a display arrange- 
ment according to the invention resides in the fact 
that also any moderate quality of the interface 
between the sides of the semiconductor body and 
an insulating layer present thereon has a smaller 
influence on the current in the reverse direction. In 
fact, the length of a surface leakage path extending 
from the first semiconductor region to the third 
semiconductor region, measured along the outer 
side of the semiconductor body, will be greater in 
such a display arrangement than in the usual dis- 
play arrangement. As a result, the resistance of 
such a leakage path increases and therefore the 
leakage current through such a path decreases. 

A further embodiment of a display arrangement 
according to the invention is characterized in that 
between the second semiconductor region and the 
third semiconductor region is disposed an insulat- 
ing layer which locally has a window at the area of 
which the second and third semiconductor regions 
adjoin each other. Inter alia because of the sup- 
• pression of surface leakage currents and the pre- 
vention of shortcircuit. it is desirable that those 
parts of the semiconductor body and especially of 
the second semiconductor region which are not 
covered with another semiconductor region are 
covered with an insulating layer. In this embodi- 
ment, this condition is fulfilled and at the same 
time a few advantages with respect to the manufac- 
ture are obtained, such as a small number of 
required photolithographic processing steps. 

The semiconductor body of the PIN diodes 



used in a display arrangement according to the 
invention is preferably manufacured from layers 
comprising «-Si:H. Since it has been found that it is 
more difficult to grow from this material layers of 
5 high quality on a layer of the p-conductivity type, a 
further embodiment of a display arrangement ac- 
cording to the invention is characterized in that the 
first semiconductor region is of the n-conductivity 
type. The region of the p-conductivity type required 
,q f 0r a PIN diode is then consequently provided as 
the last region and the diode obtained is des- 
ignated as a NIP diode. 

The invention not only relates to a display 
arrangement, but also to a supporting plate pro- • 
J5 vided with a diode and suitable for use in such a 
display arrangement and further to a method of 
manufacturing such a supporting plate. 

As electro-optical medium in a display arrange- 
ment according to the invention, different materials 
20 may be used, such" as a liquid crystal, an elec- 
trophoretic suspension or an electrochrome ma- 
terial. 

The invention will now be described with refer- 
ence to an embodiment and the drawing, in which: 
25 Figure 1 shows diagram matically a driving 

diagram of part of a display arrangement according 
to the invention, 

Figure 2 shows diagrammatically in plan 
view the part of a display arrangement according to 
30 the invention located within the dotted lines in- 
dicated in Figure 1 by II, and 

Figures 3 and 4 show diagrammatically a 
cross-section taken on the lines Ill-Ill and IV-IV in 
Figure 2 of a display arrangement according to the 
35 invention, while 

Figures '5 to 7 show diagrammatically in 
cross-section taken on the line IV-IV the display 
arrangement of Figure 2 at successive manufactur- 
ing stages, and 
40 Figure 8 shows diagrammatically a cross- 

section taken on the line Ill-Ill in Figure 2 of a 
' display arrangement according to the invention m 
another embodiment. 

The Figures are schematic and not drawn to 
45 scale, while" more particularly the dimensions in the 
direction of thickness are exaggerated for the sake 
of clarity. Corresponding parts are generally des- 
ignated by the same reference numerals in the 
different embodiments. Semiconductor regions of 
so the same conductivity type are generally cross- 
hatched in the cross-sections in the same direction. 

Figure 1 shows diagrammatically a driving dia- 
gram of a part of a display arrangement according 
to the invention. This part of the arrangement com- 
55 prises row electrodes 15 and column electrodes 
14, between which picture elements A are dis- 
posed. Between a picture element A and a row 
electrode 15 are disposed two semiconductor di- 
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odes 8 and C. which are connected in parallel 
opposition and together constitute a switching ele- 
ment. The diodes B and C comprise a semicon- 
ductor body 20 and 25, respectively. These semi- 
conductor bodies are connected to a row electrode 
15 and - via the picture element A comprising two 
picture electrodes 2 and 12 - to a column electrode 
1 4 through connection conductors 6 and 7. 

Figure 2 shows diagrammatically m plan view 
the part of a display arrangement according to the 
invention located within the dotted lines indicated 
by II in Figure 1. For the sake of clarity, in this 
Figure the upper supporting plate on which inter 
alia a column electrode H and a picture electrode 
I2~are disposed is omitted and only a plan view of 
the lower supporting plate of the display arrange- 
ment is shown. On this plate are disposed a row 
electrode 15, a picture electrode 3 of the picture 
element A and the two diodes B and C. This part of 
the display arrangement comprises in plan view 
inter alia a semiconductor body 20 of the diode B 
connected on the lower side through the connec- 
tion conductor 6 and a contact region 22 to the 
picture electrode 2. while the upper side is con- 
nected via the contact opening 21 . the connection 
conductoT7 and the contact opening 24 to the row 
electrode 15. This part further comprises a semi- 
conductor body 25 of the diode C connected on 
the lower side through a connection conductor 6 to 
the row electrode 15 and connected on the upper 
side through the contact opening 23. the connec- 
tion conductor 7 and the contact region 26 to the 
picture electrode 2. Thus, the diodes B and C are 
arranged in parallel opposition. The lengths and 
widths of the square and mesa-shaped semicon- 
ductor bodies are about 30 urn. while the lengths 
and widths of the contact openings are about 20 
urn. The connection conductors 6 and 7 and the 
row electrode 15 as well as the column electrode 
14 not shown here comprise, for example, gold, 
chromium or aluminium. The picture electrode 2 
comprises, for example, indium tin oxide (ITO), 
which is transparent to light 

Figures 3 and 4 show diagrammatic cross- 
sections taken on the lines Ill-Ill and IV-IV in Figure 
2 of a display arrangement according to the inven- 
tion. The arrangement comprises (cf. Figure 3) 
inter alia a first substrate 1 of. for example, glass 
and" afTinsulating layer 3 of, for example, silicon 
dioxide or silicon nitride on it. A picture electrode 
2, in this example of ITO ( = Indium Tin Oxide) is 
present therebeneath. On the substrate 1 are lo- 
cally disposed a row electrode 1 5 and a connection 
conductor 6, above which a semiconductor body 
20 is located. This connection conductor is con- 
nected in a region lying outside this cross-section 
via a contact region 22 to a picture electrode 2. 
The semiconductor body comprises a structure 



comprising successively at least a first semicon- 
ductor region 8 of the n-conductivity type having a 
doping concentration of about 10 :9 to 10 2C at'cm 3 
and a thickness of about 50 nm. On this region is 
5 disposed a second semiconductor region 9. in this 
example of the n _ -conductivity type having a very 
low doping concentration and a thickness of about 
400 nm, on which a third semiconductor region 10 
of the p-conductivity type is disposed having a 
jo doping concentration of 10 !S to 10 2C at'cm 3 and a 
thickness of about 30 nm. In this example the 
semiconductor regions are made of a-Si:H. Be- 
tween the second semiconductor region 9 and the 
third semiconductor region 10 is disposed the in- 
75 suiating layer 3. which is locally interrupted, white 
the second semiconductor region 9 and the third 
semiconductor region 10 adjoin each other at the 
area of this interruption, which coincides with the 
contact opening 21. This interruption everywhere 
20 has a distance of 5 urn from the edge of the 
second semiconductor region 9, which edge co- 
incides with the edge of the semiconductor body 
20. On the semiconductor structure is disposed a 
connection conductor 7, which .is connected to- 
25 gether with the semiconductor layer 10 to a row 
electrode 15. A first orientation layer 4 comprising, 
for example, potyimide is provided above it. Finally, 
in order of succession a layer 19 comprising, for 
example, liquid crystals, a second orientation layer 
30, 1. also comprising, for example, polyjmide, a pic- 
ture electrode 12 comprising ITO and a second 
subtrate 13 comprising, for example, glass are dis- 
posed above it. Besides the layers 11 and 12. also 
a column electrode 14 comprising, for example 
as gold, chromium or aluminium is provided on the 
substrate 13. The function of a column electrode 
may also be fulfilled by the ITO layer 12 because 
the tatter is itself good conducting. The semicon- 
ductor region 10 extends over the insulating layer 3 
40 at least as far as the edges of the mesa-shaped 
semiconductor body 20. This also applies to the 
connection conductor 7. Locally, Le. at the area at 
which this is necessary to reach the contact open- 
ing 24 and the row electrode 15, the semiconductor 
45 region 10 and the connection conductor 7 extend 
still further over the insulating layer 3. In the dis- 
play arrangement according to the invention shown 
here, shielding from laterally incident light is ob- 
tained in that the region within which the second 
so semiconductor region 9 and the third semiconduc- 
tor region 10 adjoin each other (for example the 
region 21) is located, viewed in projection, within 
the edge of the second semiconductor region 9. 
which edge coincides here with the edge of the 
55 mesa-shaped semiconductor body (for example the 
semiconductor body 20). The shielding from lat- 
erally incident ambient radiation is obtained in this 
example in that the distance of the region within 
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which the semiconductor regions 9 and 10 aajoin 
each other from the edge of the semiconductor 
region 9, which is in this example about 5 am. is 
greater than the penetration depth of the ambient 
radiation plus the diffusion length of charge car- 
riers. Figure 4 shows besides the semiconductor 
body 20 (of the diode B) also a semiconductor 
body 25 {of the diode C). In the contact region 26, 
the semiconductor layer 10 and the connection 
conductor 7 of the semiconductor body 25 are 
connected to the picture electrode 2. In the contact 
region 22, the connection conductor 6 of the semi- 
conductor body 20 is connected to the picture 

electrode 2. 

Figures 5 to 7 show the display arrangement 
according to the invention of Figure 2 diagrammati- 
cally in a cross-section taken on the line IV-IV and 
at successive stages .of manufacturing. A method 
according to the invention of manufacturing such a 
display arrangement comprises inter alia the follow- 
ing processing steps: After cleaning in a usual 
manner first a picture electrode 2 comprising in- 
dium tin oxide (ITO) having a usual composition 
and a usual thickness is provided on a glass sub- 
strate 1 having usual dimensions by means of 
commonly used techniques, whereupon this picture 
electrode is locally removed by means of pho- 
tolithography and commonly used etchants. Subse- 
quently, a conductive layer 6 of gold, chromium or 
aluminium having a thickness of about 150 nm is 
provided by means of the sputtering technique. By 
means of PECVD (= Plasma Enhanced Chemical 
Vapour Deposition) from silane <SiH 4 ) the semicon- 
ductor layers 8 and 9 consisting of hydrogenated 
amorphous silicon («-Si:H) are successively pro- 
vided on this layer (cf. Figure 5). The semiconduc- 
tor layer 8 is of the n'-conductivity type and has a 
very high doping concentration of about 10 19 to 
10 20 at/cm 3 and a thickness of about 50 nm. The 
doping in this region is obtained by adding 1% of 
phosphine (PH 3 ) to the silane. The semiconductor 
layer 9 is of the n "-conductivity type, has a very 
low doping concentration, as a result of which the 
resistivity of the region is about 10 9 fl cm. and has 
a thickness of about 400 nm. Subsequently (cf. 
Figure 6), the mesa-shaped semiconductor bodies 
20 and 25 are formed by means of photolithog- 
raphy and commonly used etchants, after which in 
a similar manner connection conductors 6 are 
formed, on which bear the semiconductor bodies 
20 and 25. The semiconductor bodies 20 and 25 in 
this example have a square cross-section having a 
dimension of about 30 x 30 um 2 and at this instant 
comprise only the semiconductor regions 8 and 9 
bearing on a connection conductor 6. It should be 
noted that it is not necessary at all for the effect 
according to the invention that the semiconductor 
bodies 20 and 25 have a square cross-section. 



Other geometries, such as rectangular or circular 
geometries, are conceivable. By means of. for ex- 
ample, the sputtering technique on the aforemen- 
tioned PECVD technique, an insulating layer 3 of, 
5 for example, silicon dioxide (Si0 2 ) having a thick- 
ness of about 30 nm is provided on the resulting 
structure (cf. Figure 5). Subsequently, contact 
openings 21 and 23 and a contact region 26 are 
formed by means of photolithography and an etch- 
w ant on the basis of hydrofluoride (HF). The dimen- 
sions of the contact openings are approximately 20 
x 20um 2 (cf. Figure 7). A third semiconductor re- 
gion 10 is then provided, which forms the third 
semiconductor region 10 and is also made of hy- 
;5 drogenated amorphous silicon of the p-conductivity 
type having a high doping concentration, in this 
example cf 10 19 to 10 2C at/cm 3 and a thickness of 
about 30nm. This layer is also provided by means 
of, for example, PECVD from silane (SiH*). In this 
20 case, the doping is obtained by adding 1% of 
diborane <B 2 H S ) to the silane. Subsequently, a met- 
al layer 7 of gold, chromium or aluminium having at 
thickness of about 150 nm is provided by means 
of, for example, a sputtering technique. By means 
25 of photolithography and commonly used etchants, 
the layers 7 and 10 are now locally removed. 
Subsequently, an orientation layer 4 of. for exam- 
ple, polyimide is provided on the resulting struc- 
ture, after which the lower supporting plate shown 
30 in Figure 4 is obtained. By means of a second 
substrate, which is provided in a usual manner with 
a oicture electrode 12 of ITO, with an orientation 
layer 11 of, for example, polyimide and with a 
column electrode 14 of gold, chromium or alumin- 
35 ium, the display arrangement- can now be assem- 
bled and be filled, for example, with a medium 19 
consisting of, for example, liquid crystals in a usual 
manner. Thus, the complete structure of Figure 4 is 
obtained. 

40 Figure 8 shows diagrammatically a cross-sec- 
tion taken on the line Ill-Ill in Figure 2 of a display 
arrangement according to the invention in another 
embodiment. A difference with the structure of Fig- 
ure 3 resides in the third semiconductor region 10. 
45 which is now present only at the area of the region 
21. The manufacture of the structure of Figure 8 is 
effected for the major part in the same manner as 
the manufacture of the structure of Figure 3. The 
differences are as follows: The semiconductor lay- 
so ers 8, 9 and 10 are now provided directly after 
each other, after which the mesa-shaped bodies 20 
and 25 (in this cross-section only the semiconduc- 
tor body 20 is visible) are etched. Before an in- 
sulating layer 2 is provided, first the semiconductor 
55 layer 10 is removed outside the region 21 by 
means of photolithography and commonly used 
etchants. In the display arrangement according to 
the invention shown here, shielding from laterally 
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incident light is obtained in that the region within 
which the second semiconductor region 9 and the 
third semiconductor region 10 adjoin each other 
(for example region 21 in Figure 8) is located, 
viewed in projection, within the edge of the second 
semiconductor region 9, which edge coincides here 
with the edge of the mesa-shaped semiconductor 
body (for example the semiconductor body 20 in 
Figure 8). The shielding is strong because the 
distance of the region within which the semicon- 
ductor regions 9 and 10 adjoin each other from the 
edge of the semiconductor region 9 is about 5 urn 
and is greater than the penetration depth of the 
ambient radiation plus the diffusion length of 
charge carriers. 

Although in the present application the inven- 
tion has been described for a display arrangement 
with a given driving diagram, the use of the inven- 
tion is also of great importance for other driving 
diagrams for the same reasons as in the examples 
given. 

The invention is therefore not limited at all to 
the embodiments given, but relates to all forms of 
display arrangements in which the switching ele- 
ments comprise diodes, in which a junction is 
present, of which it is desirable that the reverse 
current is low notwithstanding the presence of am- 
bient radiation. 

It should further be noted that besides the 
structures of, for example, Figure 3 and Figure 8. 
still other structures are conceivable in which the 
invention described here is embodied, that is to 
say structures in which the region within which the 
second semiconductor region adjoins the third 
semiconductor region is located, viewed in projec- 
tion, within the edge of the second semiconductor 
region. For example, it is also possible to realize 
the region within which the second and first semi- 
conductor regions adjoin each other in such a 
manner that, viewed in projection, it is located 
within the edge of the second semiconductor re- 
gion. As a result, the shielding from laterally in- 
cident ambient radiation can still further be im- 
proved. 

It should further be noted that the connection 
conductor present on the upper side of the mesa- 
shaped diode and on the third semiconductor re- 
gion is preferably provided so that it covers at least 
the whole upper side of the diode. Since the ma- 
terials usual for the manufacture of connection con- 
ductors comprise metals which are generally not 
tranparent to the ambient radiation, a good shield- 
ing from laterally incident ambient radiation is thus 
combined with a good shielding from ambient radi- 
ation incident from above. It should further be 
noted that it is not necessary at ail that the third 
semiconductor region is also present at every area 
under the connection conductor of the third semi- 



conductor region. The third semiconductor region 
may be limited to within the edges of the mesa- 
shaped diode. In this case, only the connection 
conductor of this third semmiconductor region ex- 

5 tends locally (where this is required) over the in- 
sulating layer. 

At the same time it will be apparent from what . 
has been stated above that the invention is not 
limited to a display arrangement, but also includes 

io a supporting plate suitable for use in such a dis- 
play arrangement and a method of manufacturing 
such a supporting plate. It should then be noted 
that the different processing steps in the method 
according to the invention may be replaced by 

is other commonly used processing steps. For exam- 
ple, the p- and n-type dopings of the semiconduc- 
tor layers in which the first and third semiconductor 
regions are formed may also be obtained by 
means of diffusion or ion implantation. The semi- 

20 conductor regions are then formed by etching a 
mesa-shaped semiconductor body in the semicon- 
ductor layer structure. It is also possible to form 
the first and especially the third semiconductor 
region by diffusion or implantation.' If, for example. 

25 the third semiconductor region should be formed in 
such a manner, local implantation or diffusion can 
be carried out in the second semiconductor region. 
The third semiconductor region is thus formed as a - 
zone sunken into the second semiconductor region. 

30 In these respects, the technology of hydrogenated 
amorphous silicon, which material is preferably 
used for the manufacture of a display arrangement 
according to the invention, does not deviate essen- 
tially from the technology of monocrystalline sili- 

35 con. In the last-mentioned technology, a large num- 
ber of alternatives and commonly used processing 
steps and embodiments exist beside each other. 



40 Claims 

1. A display arrangement comprising an 
electro-optical display medium between two sup- 
porting plates, a system of picture elements ar- 

45 ranged in rows and columns, each picture element 
being constituted by two picture electrodes pro- 
vided on the surfaces of the supporting plates 
facing each other, a system of row and column 
electrodes for driving the picture elements, the row 

so electrodes being provided on one supporting plate 
and the column electrodes being provided on the 
other supporting plate, and a system of switching 
elements! a switching element being included be- 
tween at least one row electrode and one column 

55 electrode in series with each picture element, 
which switching elements comprise at least one 
PIN diode having a mesa-shaped semiconductor 
body, which comprises in a sectional view trans- 



13 



EP 0 362 928 A1 



14 



JO 



75 



20 



verse «o a supporting plate in order ci ^succession 
at least a first semiconductor reg.on of - first 
conduc vity type having a comparatively h.gh dop- 
in ^ concentration, a second semiconductor reg.on 
or a second conductivity ^ng^ 
comoaratively low doping concentration and a Iwd 
semiconductor region of the second »"dt«^ 
Le having a comparatively high coping concen 
Son. the' first and third semiconductor reg.cn 
being provided with a connection conductor, char 
actehzed in that a region within which the second 
emiconductor region and the third sem.conducto 
region adjoin each other is located, viewed .n pro 
Son. within me edge of the second sem.conduc- 

^7°^ arrangement as claimed in Claim 
, characterized in that the distance of the reg.on 
wilhi n which the second and third , sem.con luctor 
regions adioin each other from the *dg 0 
second semiconductor region correspond » at 
feast once the penetration depth of amb.ent ad, 
ation plus the diffusion length of charge earners 

3 A display arrangement as claimed t, Clam 
, characterized in that the distance of the region 
within which the second and third I sem.cond ctor 
regions adjoin each other from the edge of the 
second semiconductor region corresponds to a 

'^display arrangement as claimed in Claims 
, 2 or 3. characterized^ that the second and thud 
semiconductor regions are each constituted by a 
sem.conductor layer and an insulating layer s pro 
vided between these semiconductor lay rs, * s 
insulating layer being locally interrupted the sem, 
conductor layers adjoining each other at the area of 
this interruption. 

5 A display arrangement as claimed in any 
one of the preceding Claims, characterized in that 
2 "first semiconductor region is of the n-conductiv- 

" y Ta display arrangement as claimed in any 
one of the preceding Claims, characterized in that 
the semiconductor regions consist of a:Si.H. 
* 7 A supporting Plate provided with at least one 
diode and suitable for use in a display arrangement 
as claimed in any one of the preced.ng Clams. 

8 A method of manufacturing a supportrng 
plate as claimed in Claim 6. characterized -n that at 
S a metal layer, a first semiconductor layer of a 
Tst conductivity type having a comparatively h.gh 
doping concentration, which constitutes the f r 
semiconductor region, and a second semiconduc 
tor layer of the first or a second conductiv.ty type 
having a comparatively low doping concentration, 
which constitutes the second semiconduc tor r - 
gion. are successively provided on a 
that the semiconductor layers are then etched to a 
mesa-shaped semiconductor body, in that an in- 



sulating layer is provided over the resulting Pic- 
ture, into which insulating layer a window is etched 
above the semiconductor body, this window being 
, 0C ated. viewed in projection, within the edge ° the 
second semiconductor layer, and in that a h,rd 
.'conductor layer of a second conduct,, y^pe 
having a comparatively high doping concentration 
constituting the third semiconouctor region .s 
. grown over the structure thus ootamed. 
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